ATG14 facilitated lipophagy in cancer cells induce ER stress mediated mitoptosis through a ROS dependent pathway.
Understanding the dynamics of autophagy and apoptosis crosstalk in cancer progression remains a challenging task. Here, we reported how the autophagy protein ATG14 induces lipophagy-mediated mitochondrial apoptosis. The overexpression of ATG14 in HeLa cells inhibited cell viability and increased mitochondrial apoptosis and endoplasmic reticulum (ER) stress. Furthermore, inhibition of this ATG14-induced autophagy promoted apoptosis. ATG14 overexpression resulted in the accumulation of free fatty acids (FFA), with a concomitant decrease in the number of lipid droplets. Our data showed that ER stress induced by ATG14 was due to the lipophagy-mediated FFA accumulation, which resulted in ROS-dependent mitochondrial stress leading to apoptosis. Inhibition of lipophagy in HeLa-ATG14 cells enhanced the cellular viability and rescued them from lipotoxicity. Mechanistically, we found that ATG14 interacted with Ulk1 and LC3, and knock down of Ulk1 prevented the lipidation of LC3 and autophagy in HeLa-ATG14 cells. We also identified a phosphatidylethanolamine (PE) binding region in ATG14, and the addition of Ulk1 to Hela-ATG14 cells decreased the ATG14-PE interaction. Lastly, confocal microscopy studies showed that the decrease in ATG14-PE binding was concomitant with the increase in LC3 lipidation over time, confirming the importance of Ulk1 to sort PE to LC3 during ATG14 mediated lipophagy induction. In conclusion, ATG14 and Ulk1 interact to induce lipophagy resulting in FFA accumulation leading to ER stress-mediated apoptosis.